[Comunicação]
Infectious bronchitis virus (IBV) is a member of the Coronaviridae family that represents a major cause of economic losses in the poultry industry, affecting the performance of breeders, laying hens and broiler chickens (Cavanagh, 2007) . The difficulty in controlling avian infectious bronchitis (IB) is associated with the multiplicity of IBV variants that arise or are unpredictably introduced into poultry flocks. Despite the systematic use of vaccination, the disease has not yet been satisfactorily controlled (Jackwood et al., 2012) .
A wide variety of techniques are available to detect the IBV, however it is common to include the isolation and molecular characterization of the virus responsible for the clinical signs observed in the field. The isolation of IBV is performed through inoculation of the clinical specimens into embryonated eggs of SPF chickens, including three or more serial passages in embryos. The isolation has the advantage of increasing the viral titer and improves the sensitivity of molecular toll, subsequently; the genomic segment can be amplified and sequenced for characterization and genotyping (Wit, 2000) .

Genetic alterations in IBV genomic RNA after isolation are documented; however, this variation is further studied after a greater number of passages for attenuation of the vaccine strain (e.g., H120 vaccine). In the literature, there are few information about the genetic changes in the IBV genomic RNA after the routine method of isolation and it is possible that the reliability of the results of viral molecular characterization may be affected. The most studied gene is the S1 subunit of the spike protein and can change during adaptation to the host (Cavanagh et al., 2005) . This case report aims to characterize partial sequence of a strain of IBV after three passages in embryonated eggs.
At the start of 2013, 18-day-old chicks belonging to a single batch of 36,000 breeding hens, located in the state of Minas Gerais, Brazil, presented clinical signs such as sneezing, uricosis, and 12% mortality. Samples of kidneys of 10 chicks were obtained and stored at -80°C. The commercial batch was vaccinated at 2 days of age with IBV Nobilis® IB Ma5 (MSD, Animal health). The Ma5 vaccine was produced with a biological clone non-pathogenic IBV strain, which was replicated in the tissues of SPF chicken embryos and marketed as a live vaccine. The same batch of the vaccine IBV Nobilis® IB Ma5 (MSD Animal Health) used in the chicks was sequenced and analyzed in this study. passage was stored at -80°C and embryos were returned to the incubator for an additional 7 days post inoculation (PI) with the drilling of the shells properly sealed. After this period, the infected embryos and controls were cooled to 4°C overnight before analyzing.
The RNA extraction was performed using Trizol Reagent (Invitrogen ™) following the manufacturer's recommendations. The genetic material was obtained directly from the kidneys and from the bottle of the vaccine resuspended in 2mL of sterile water. The LC of the embryos was previously clarified (1,000 x g for 15 minutes at 4°C).
IBV RNA was transcribed to cDNA using oligonucleotide S1oligo3' (12) and the enzyme SuperScript® III Reverse Transcriptase (Invitrogen ™) according to manufacturer's recommendations. The reactions of nested RT-PCR were performed according to previously described protocols (Kwon et al., 1993; Keeler-Jr et al., 1998) . The amplification of the genomic target segment of the IBV was performed in triplicate for each sample in the same run, and the products were sequenced separately. Positive samples for the IBV S1 gene showed a fragment of approximately 600 base pairs (bp), belonging to the hypervariable regions I and II of the S1 protein.
The RT-PCR products were sequenced by Macrogen Inc. (Seoul, Korea), and the contigs of the nucleotide sequences of the S1 gene were assembled using CLC Genomics Workbench version 7.5. The obtained partial sequences of S1 gene were submitted to the Genbank (http://www.ncbi.nlm.nih.gov/Genbank) with the following accession numbers: KU736747, KU736755, KU736763.
BLAST software was used to verify the identity of the sequences obtained in this study with homologous sequences of IBV. The database was aligned using the CLUSTALW algorithm and the phylogenetic analysis was performed using MEGA version 6. The sequences were grouped by the neighbor-joining distance method and Kimura's two parameter substitution model. The statistical support for the phylogenetic tree was calculated using 10,000 bootstrap replicates. After obtaining the phylogenetic tree, reference sequences belonging to the GI-1 group (Massachusetts strains) were chosen to analyze the polymorphs and homology found in these sequences using MEGA software.
At necropsy of the chicks, deposition of urates was observed, as well as enlargement of the kidneys, hemorrhagic and/or pale kidneys and retention of urate in the ureters. Clinical manifestations and macroscopic lesions in infected chicks are the same as those described for the infection of IBV (Zhou et al., 1998) , these results showed that the commercial vaccine may not provide adequate protection from a field challenge as related in others works (Leyson et al., 2016) .
The infected embryos and the embryos in the control group were analyzed after the third serial passage of the inoculum prepared from clinical specimens of kidney. At 7 days PI the embryos of the control group exhibited normal development ( Figure 1A ), whereas the infected embryos exhibited lesions characteristic of IBV replication as dwarfism, winding and hyperemia ( Figure 1B ).
The alignment of S1 fragments of the vaccine strain Ma5 with that obtained directly from kidney samples showed changes in 15 nucleotides. These polymorphisms were reflected in seven amino acids alterations in the analyzed fragment, four of which were similar to those of the pathogenic strain M41 (Genbank accession number: M21883): 101 (H), 130 (F), 179 (E) and 205 (K) ( Table 1) . Conversely, the IBV isolated from the kidney after the third passage exhibited changes in 12 nucleotides compared to that obtained directly from kidney tissue. The polymorphisms result in a change of six amino acids at the positions: T69I, D73G, H101Y, G118V, F130S and K205R (Table 1 ). 
Polymorphisms in the S1 spike glycoprotein can modify the binding capacity to host tissue and the antigenicity. Promkuntod et al. (2014) , describe that modifications between residues 19-69 in the S1 gene may influence the proteins to bind to host receptors. Modification of tyrosine by histidine in residue 43 in S1 protein, increased the capacity of the protein to bind to host trachea in a test using recombinant proteins drawn from the sequence of strain ArkDPI (Leyson et al., 2016) . We compared the partial sequence of S1 protein in vaccine Ma5 with the sequence isolated from tissue and LC, and we identified a modification of histidine (polar basic residue) to glutamine (polar neutral residue) in position 43. The sample identified directly from the tissue, had a difference in the sequence when compared to strain Ma5, the non-polar isoleucine residue was modified to a neutral polar threonine residue in position 69. After the sequencing, we observed that the viral strains identified directly from the tissue and after isolation showed high identity with strains of serotype Massachusetts, with values ranging from 95.53 to 99.75% (Figure 2 ). The comparison between the field strain (KU736755) and the isolated virus (KU736763) showed 97.93% of homology. The KU736755 strain (kidney) is genetically more correlated with the M41 (97.08%) and Ma5 strain (97.25%). However, the same strain isolated by only three passages in embryonated eggs (KU736763) appeared to be genetically more correlated with the H120 attenuated vaccine strain (98.63%). In comparison to the S1 sequence obtained directly from the tissue, the S1 sequence of isolated IBV exhibited six amino acid changes. These amino acids were similar to the vaccine strain H120. It is important to note that only hypervariable regions I and II of the S1 gene were evaluated in this study; therefore, comparisons are limited to this segment. However, the IBV S1 sequences deposited in the nucleotide databases are partial, including only the hypervariable regions of the protein. The tendency to obtain partial sequences may be due to the sequencing of a complete S1 sequence that is laborious; usually, isolation in successive passages is necessary when working with embryonated eggs.
Arq. Bras. Med. Vet. Zootec., v.70, n.4, p.1333-1337, 2018 Figure 2 . A) Phylogenetic analysis of S1 partial sequences of IBV. The neighbor-joining phylogenetic tree shows the genetic relationship between the IBV Massachusetts strains, which includes a clinical sample sequenced directly from the kidney (KU736755), the same IBV strain isolated from SPF embryonated chicken eggs and the sequence of a Ma5 vaccine (KU736747). The numbers beside the nodes correspond to bootstrap values. B) Percentage of homology between reference sequences extracted from the phylogenetic tree (in bold). The reference sequences are the pathogenic strain M41 (M21883), vaccine strains H120 (M21970) and Ma5 (KU736747), the strain identified directly from kidneys (KU736755) and strain isolated from embryonated chicken eggs (KU736763).
We showed a significant variation in viral sequence after isolation in embryonated eggs. These results could be explained by two hypotheses. The first hypothesis is that coronavirus has been showing a quick evolution, since RNA-dependent RNA polymerase has limited capacity of correction, which can complete mutation in single progenitor genome (Jackwood et al., 2012) . After three passages in embryonated eggs, the changes in nucleotide sequence may be due to failure of the RNAdependent RNA polymerase. The second hypothesis seems more probable:that the rapid evolution rates may allow the IBV exist as a viral subpopulation; which comprises of a mixed population of nucleotide sequences, consisting of the total number of variations that can exist for any given viral species (Domingo et al., 1998) . Some studies showed that commercial chickens were infected with different viral subpopulation (Pereira et al., 2016) . The viral subpopulation isolated after passages in embryonated eggs may have been the subpopulation that did not predominate in renal tissues of the chickens.
As demonstrated in this study, obtaining the genomic sequence of IBV after isolation in embryonated eggs, using even a few passages, can lead to significant variation in these data. The exact mechanisms of viral mutation is not fully understood, but other studies should be done for a better understanding. The results this work may auxiliary in the development of new vaccines against field IBV and in the diagnostic methods. 
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